Enhanced neuronal plasticity and elevated endogenous sAPPα levels in mice over-expressing MMP9.
Evidence accumulating during the past few years points to a significant role of matrix metalloproteinase 9 (MMP9) enzymatic activity in synaptic plasticity and cognitive processes. We have previously demonstrated that MMP9 is involved in receptor-mediated α-secretase-like cleavage of APP in vitro, resulting in increased secretion of sAPPα, the soluble N-terminal product of the non-amyloidogenic pathway known to be involved in neuronal plasticity and memory formation. To study the in vivo role of MMP9, we have generated transgenic mice over-expressing MMP9 in the brain. Herein, we demonstrate that MMP9 transgenic animals display enhanced performance in the non-spatial novel object recognition and the spatial water-maze task and that their enhanced performance was accompanied by increased dendritic spine density in the hippocampus and cortex following behavioural testing. Consistent with the above observations, the electrophysiological analysis revealed prolonged maintenance of long-term synaptic potentiation in hippocampal slices from MMP9 transgenic mice. Moreover, elevated sAPPα levels in the hippocampus and cortex of MPP9 transgenic animals were also observed. Overall, our results extend previous findings on the physiological role of MMP9 in neuronal plasticity and furthermore reveal that, APP may be one of the physiological proteolytic targets of MMP9 in vivo.